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[57] ABSTRACT

An improved surface layout gauge for use in making
successive point-to-point measurements with a high
degree of accuracy and employing improved means for
making vernier adjustments and mounting of the sliding
scriber to improve the accuracy of the gauge.

3 Claims, 12 Drawing Figures
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1
SURFACE LAYOUT GAUGE

BACKGROUND OF THE DISCLOSURE

In laying out dimensions on metals or other materials
in preparation for drilling, machining or other fabrica-
tion operations, the initial sheet or block of the material
1s typically set on edge on a plane surface or base plate.
Dimensions related to the edge resting on the base plate
are then measured as elevations above the surface using
a form of gauge that is designed for use in this manner.

In the performance of work with instruments of this
character the dimensions given on the drawing are not
always taken from a single point, but are frequently
marked between successive points in the structure. Con-
sequently, 1If the operator is working with his gauge
from a single plane it i1s necessary to make a mental
calculation 1n the laying out of a dimension which is not
taken from this plane. Gauges have been provided with
sliding scales so that after laying out one dimension the
scale may be shifted with its zero marking at a different
point to lay out another dimension. However, in succes-
sively shifting the scale slight errors in adjustment
occur so that some of the markings may be inaccurate.

U.S. Pat. No. 2,412,870 discloses a gauge construc-
tion employing a movable scale resulting in improved
accuracy In terms of scale adjustment. This instrument
incorporates a means for extending its use beyond the
adjustment limitations of the gauge per se. While this
instrurnent meets the intended objects of this invention,
it leaves room for improvements in the making of fine
vernier adjustments of the scale portion. The present
invention also discloses a means for making such fine,
accurate vernier adjustments without difficulty.

SUMMARY OF THE INVENTION

In accordance with the invention claimed an im-
proved surface layout gauge is provided with means for
accomplishing accurate vernier adjustments.

It 18, therefore, one object of the present invention to
provide an improved surface layout gauge.

Another object of this invention is to provide an
improved surface layout gauge that permits greater
accuracy In the making of successive point-to-point
measurements which are not referenced directly from
the base plate surface on which the object is edge
mounted.

A further object of this invention is to provide a
layout gauge employing an improved means for effect-
ing very fine and extremely accurate vernier adjust-
ments of the position of a moving scale.

Further objects and advantages of the invention will
become apparent as the following description proceeds,
and the features of novelty which characterize the in-
vention will be pointed out with particularity in the
claims annexed to and forming a part of this specifica-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be more readily described
with reference to the accompanying drawings, in
which:

FIG. 1 1s a side elevation of a prior art surface layout
gauge over which the present invention offers improve-
ments 1n accuracy and ease of operation;

FIG. 2 is an end elevation of the gauge shown in FIG.
1;
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FIG. 3 1s an enlarged view similar to a portion of
FIG. 1illustrating a means for effecting accurate adjust-
ment of its scale;

FIG. 41s a cross-sectional view of FIG. 3 taken along
the line 4—4;

FIG. § 1s a view similar to FIG. 3 showing the parts
in a different position of adjustment;

FI1G. 6 15 a sectional elevation of the extension stan-
dard for the gauge shown in FIGS. 1 and 2;

FI1G. 7 1s a cross-sectional view showing details of an
improved frictional mounting and clamping means for
the moving slide that carries the pointer or scribe asso-
ciated with the gauge shown in FIGS. 1 and 2;

FIG. 8 1s an exploded perspective view of the mount-
ing and clamping means of FIG. 7 with one side par-
tially broken away to show details of its interior:

FIG. 9 1s a cross-sectional view showing a variation
of the mounting and clamping means of FIGS. 7 and 8;

FIG. 10 is a partial side elevation of a surface layout
gauge showing the frictional mounting means of FIGS.
7 and 8 and an improved means for effecting vernier
adjustments of the position of the sliding scale:

FIG. 11 1s a cross-sectional end view showing details
of the construction of the vernier adjustment means
shown in F1G. 10; and

F1G. 12 1s an exploded perspective view of the parts

assoctated with the improved vernier adjustment means
shown in FIGS. 1 and 11.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring more particularly to the drawings by char-
acters of reference, FIGS. 1-6 disclose a surface layout
gauge comprising a supporting base A having a column
B rising therefrom. A slide C is adjustably mounted on
column B and clamped thereto in different positions of
adjustment by a set screw C1. An auxiliary slide D is
slidably mounted on column B and selectively secured
thereto by a set screw D1. An adjustable link E is posi-
tioned between slides C and D. This link comprises a
threaded rod attached to slide C and passes through an
aperture in slide D with an adjusting nut E1 being
mounted on the rod and in a slot formed in slide D. This
is the usual means employed in gauge constructions for
facilitating accuracy in adjustment of the main slide,

Mounted on column B and preferably engaging a
groove therein is a scale member F. Scale member F is
provided with means for clamping the scale in different
positions of adjustment on column B which, as shown,
comprises a strap G surrounding column B and secured
to the lower end of the scale. A handle G1 projecting
from strap G is used for adjusting the same. A set screw
G2 engaging a clamping block G3 serves to hold this
strap in any adjusted position. Slide C has a projecting
arm C2 to which is attachably secured the indicating
arm or scriber H which is attached to arm C by a strap
I and set screw I1. Member H has a downwardly offset
portion H1 terminating in a scriber point H2. This struc-
ture permits the lowering of slide C until point H2 is in
the supporting plane of base A.

As stated, 1t 1s one of the objects of this invention to
obtain extreme accuracy in adjustment of scale member
F so that its position is always a predetermined distance
above the supporting base A. To obtain this result, a
pair of cooperating lugs or contact members J and K
have been provided with one secured to slide C and the
other secured to scale member F. These contact mem-
bers are so positioned relative to the markings on the
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scale member that when point H2 is in the supporting
plane of the base and members J and K are in contact
with each other the zero marking on the scale will regis-
ter with an index line on the slide. Preferably, slide C is
provided with a window opening C3 through which the
markings on the scale may be read and an index line C4
extending on opposite sides of this opening registers
with the zero marking under the conditions just de-
scribed. To provide for extreme accuracy in the setting
of members J and K in relation to each other, the latter
may be, as shown in FIG. 3, provided with a screw K1
engaging a threaded aperture therein and provided with
a projecting contact portion K2. The screw has a
wrench socket K3 in its outer end portion so that it may
be adjusted in its threaded bearing and the friction will
be sufficient to hold it in any position of adjustment.
Thus, the original setting of contacts K2 in relation to
member J may be made with extreme accuracy and at
any subsequent time readjustment may be made to com-
pensate for wear.
Operation

In laying out work with the gauge shown in FIGS.
1-6, the object to be marked is placed on a suitable
supporting surface, such as surface plate or support M.
Base A of the gauge is also placed on this surface. As-
suming that certain dimensions on a drawing are taken
from a plane of the object which rests on support M
then these may be readily laid out by adjusting slide C
to the corresponding dimensions on scale F. Point H2
on arm H may be used as a scriber for marking lines on
the object. Where a dimension on the drawing is taken
from a point above the supporting base plane, the opera-
tor after first adjusting slide C to mark this point then
unclamps strap G and raises the scale member F until
contact K2 bears against lug J. This will restore the zero
marking on the scale into registration with line C4 and
after again clamping strap G, slide C may be adjusted to
a marking on the scale corresponding to the dimension.

The height of the gauge cannot be unduly extended
without either rendering the gauge unstable or objec-
tionably increasing its weight. To overcome these limi-
tations, an auxiliary standard is provided which may be
used in conjunction with the gauge for marking dimen-
sions that- are beyond the range of the gauge height.
This auxiliary standard is illustrated in FIG. 6 and com-
prises a base L, surface plate L1 and an intermediate
member L.2. The latter is preferably a hollow rod en-
gaging sockets in members L. and L1 and provided with
shoulders L3 and L4 for respectively bearing on said
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As shown in FIG. 1, the indicator is resting upon the
supporting surface plate M and strap G is resting upon
base A. This will hold the zero marking on the scale in
registration with index line C4. Consequently, when
slide C is at any position of adjustment on column B the
total height of the indicator above the supporting plane
for the base will be indicated by lowering the scale until
strap G rests on base A. This 1s an important feature for
it permits the user at any time to summarize a series of
successive markings giving the sum of the separate
measurements in one total on the scale.

It is important that the various movable members
such as shide C which is adjustable on column B are
mounted in a manner which permits them to be moved
smoothly and easily. At the same time, they should not
be so loosely mounted that their positions cannot be
maintained until they are locked or secured by the asso-
clated set screws. If these mounting conditions are not
met 1t will be very difficult if not impossible to achieve
the necessary adjustment accuracy.

FIGS. 7 and 8 illustrate a means for achieving the
foregoing mounting conditions and disclose an im-
proved mounting means for slide C the features of

- which are also applicable for mounting other members
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members. The dimension between these shoulders is of 50

an exactly predetermined length so that the upper face
of surface plate L1 is an exact height above the lower
face of base L.. Preferably this base L is provided with
a permanent magnet controlled by a knob LS so that
after being positioned on the base plate it is held thereon
by magnetic attraction. The surface plate L1 is of suffi-
cient area to furnish adequate support for base A of the
gauge. Consequently, the gauge may be placed on this
surface plate and dimensions laid out on the work which

35

of the gauge such as the auxiliary slide D and strap G.

As shown in FIGS. 7 and 8, the improved slide C
comprises a collar C5 that surrounds column B and
scale F, a pressure plate or gib C6, a tempered curved
spring C7, and a set screw CS8.

Collar C5 1s provided with a vertically arranged pas-
sageway C9 extending therethrough for receiving
therein column B and scale F. This passageway com-
prises a generally rectangular cross-sectional configura-
tion which accommodates column B in such a manner
that the edges of column B face the narrow ends of the
passageway. At one end of passageway C9, two shoul-
ders C10 are provided, one above the other, which bear
against the edge of column B in sliding contact there-
with. A gib C6 bears against the opposite edge of col-
umn B under the pressure of spring C7.

As shown more clearly in FIG. 8, gib C6 is in the
form of a flat elongated rectangular strip of metal that
has a short tab C11 turned up at each end. Spring C7 is
made from an elongated rectangular strip of tempered
spring stock formed into an arc. The ends of spring C7
bear against tabs C11 of the gib and are retained against
vertical displacement. The concave surface of spring C7
faces gib C6.

Gib C6 and spring C7 are retained within collar C5 in
position against column B by means of two ribs C12 and
an end plate C13 incorporated in the geometry of collar
CS. Ribs C12 define the upper and lower edges of pas-
sageway (9 at the end opposite shoulders C10. The
upper rib C12 1s positioned directly opposite the upper
shoulder C10 and the lower rib C12 is positioned oppo-
site the lower shoulder C10. The vertical distance be-
tween the two ribs C12 accommodates the length di-
mension of gib C6 which is positioned therebetween in
a manner such that the ribs secure the vertical position

are known to be a predetermined height above the sup- 60 of the gib. The end plate C13 forms an outer vertical

porting base for the standard. To increase the range of
this standard, the intermediate member L2 may be ex-
changeable with other corresponding members of dif-
ferent lengths to change the dimensions between the
surface plate and the base. By the use of the instrument
above described, work may be laid out much more
expeditiously and with greater accuracy than possible
with gauges heretofore used.

65

wall of collar C§. Plate C13 is parallel with the edge of
column B and is spaced apart therefrom to form an
appropnate cavity between its inner surface and the
edge of column B to receive gib C6 and spring C7. The
cavity dimension is such that the spring is retained
therein at the desired pressure. Openings C14 between
plate C13 and ribs C12 permit the installation of gib Cé
and spring C7.
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At the center of plate C13 a tapped horizontal hole
C135 1s provided which threadably receives set screw
C8. As set screw C8 is installed, its leading end bears
against the convex surface of spring C7 causing spring
C7 to be flattened against gib C6 and thereby increasing
the pressure exerted against the edge of column B.
Through the tightening of set screw C8 the pressure
may be increased as desired for optimum sliding friction
or until collar C$ and slide C are locked into a desired
position under column B. The mounting means, as de-
scribed, permits adjustment of sliding pressure as appro-
priate for a smooth sliding motion with an appropriate
amount of drag as needed to achieve and hold an accu-
rately controlled position as the slide is locked into
place by means of the set screw.

A smmilar arrangement for achieving the desired
amnount of drag is illustrated in FIG. 9 where the curved
spring C7 has been replaced by two coil springs C15.
The coil springs are contained within cylindrical cavi-
ties C16 within collar C5. They bear horizontally
against the upper and lower ends of gib C6 which bears
against the edge of column B. Set screw C8 in this case
bears directly against gib C6 when set for a locking
operation.

Another difficulty associated with the surface layout
gauge of the prior art 1s the making of very fine vernier
adjustments of the position of scale F. The present in-
vention provides a means for making such adjustments
with a high degree of accuracy.

The means provided for making accurate vernier
adjustments of the scale position, as shown in FIGS.
10-12, comprises a thumb-controlled lever G4 incorpo-
rated in the structure of strap G. This lever G4 has a
pomt G5 on one end, a knurled thumb grip G6 at the
opposite end and a pivot pin G7 positioned between
point GS and grip G6. Pin G7 extends perpendicularly
from both sides of lever G4. A rectangular opening G8
in the face of collar G provides working clearance for
point GS. Two shallow grooves G9 in the outer surface
of strap G extending horizontally outward from the
centers of the vertical sides of opening G8 serve as
bearing cavities for the ends of pin G7. Lever G4 is
installed in collar G by passing point G5 through open-
ing (8, positioning the ends of pin G7 in grooves G9
and then positioning a rectangular frame G10 over the
captured ends of pin G7.

The trame G10 has a center opening G11 of the same
dimensions as opening G8 of strap G. Two spacing tabs
(12 and G13 extend vertically upward and downward
from the top and bottom edges, respectively, of the
frame.

When frame G10 is cemented or otherwise secured in
position on strap G with opening G11 aligned with
opening (38, the sides of frame G10 cover grooves G9
and the contained ends of pin G7 so that pin G7 is
trapped within grooves G9. Lever G4 may then be
pivoted about pin G7 by means of thumb pressure ap-
plted to surface G6.

As in the case of the layout gauge of FIGS. 1-6, strap
G 15 secured to the lower end of scale F. The lever G4
1s thus also effectively attached to the lower end of scale
F. As shown most clearly in FIG. 11, a hole or opening
in scale I provides clearance for point G5 of lever G4.

When thumb pressure is applied to surface G6, the
point GS extending through the opening G14 impinges
against the surface of column B. The surface of column
B may be appropriately textured over the region con-
tacted by point G5 so that with thumb pressure applied
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to surface G6 point G5 grips the textured surface. As
lever G4 is then rocked or pivoted by thumb pressure
about pin G7 the assembly comprising strap G, scale F
and frame G10 are moved vertically upwardly or
downwardly. The mechanical advantage provided by
lever G4 permits such movement of the scale to be
effected through the application of a relatively small
amount of thumb pressure. Furthermore, because pin
G7 1s positioned much nearer to point G5 than to sur-
face G6, the scale is moved only a small fraction of the
distance surface G6 is moved. Finally, the contact main-
tained between point G5 and the textured surface of
column B provides positive control over the scale posi-
tion. These three conditions contribute to the achieve-
ment of the very fine and precise control of the scale
position afforded through this feature of the present
iInvention.
The spacing tabs G12 and G13 in cooperation with an
additional spacing tab C16 which projects from the
lower edge of slide C, as shown in FIG. 10, determine
the lower or rest position of slide C. Thus, for example,
when tab G13 rests on the surface of Base A and tab
C16 1s in contact with tab G12, the indicating arm or
scriber H should rest on the surface of plate M and the
index line C4 should be aligned with a zero reading on
scale F. The position of tab C16 on slide C may be made
adjustable to allow periodic calibration of this feature.
It will be recognized that both the frictional mount-
ing means of FIGS. 7-9 and the lever control means of
FIGS. 10-12 may be applied to either of the movable
members including scale F with strap G and slide C
carrying scriber H.
Although but a few embodiments of the invention
have been illustrated and described, it will be apparent
to those skilled in the art that various changes and modi-
fications may be made therein without departing from
the spirit of the invention or from the scope of the ap-
pended claims.
What is claimed is:
1. A layout gauge comprising:
a base,
a column rising therefrom,
a shide on said column,
a scale vertically slidable in a groove in said column,
a strap to which the lower end of said scale is at-
tached surrounding and slidable on said column,

clamping means for holding said strap in different
positions of adjustment, an indicator arm project-
ing laterally from said slide,

cooperating members on said slide and scale adapted

when in contact to register the zero marking on the
scale with an index on the slide,

said strap when lowered to rest on said base position-

ing said scale so as to give a direct reading of the
total height of the indicator above the supporting
plane for the base in each position of adjustment of
sald shide,

lever means pivotally mounted on said strap for en-

gaging the surface of said column for vertically
moving said scale for fine adjustments,
said lever means having one end thereof extending
through an aperture in said scale to frictionally
engage the surface of said column and with the
other end of said lever being provided with a
knurled surface for receiving thumb pressure of the
user for making fine adjustments of said scale, and

said slide further comprising spring means for apply-
ing frictional pressure to said column,
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to increase or decrease the friction between said

slide and column.
2. The layout gauge set forth in claim 1 wherein:
said spring means comprises a pair of coil springs.
said gib and an adjustment means for selectively 5 3. The layout gauge set forth in claim 1 wherein: said

Spring means comprises a concave leaf spring.

Increasing or decreasing the pressure on said spring * & x o+ &

said spring means comprising a gib in sliding engage-

ment with said column, a spring mounted within
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